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@ Information processing apparatus. 



@ With this invention, the reference velocity data 
(24d) corresponding to the number of the remaining 
tracks to the destination target position of the optical 
head (3) is stored, and on the basis of the reference 
velocity data (24d), the velocity of the optical head 
(3) is controlled. The reference velocity data (24d) 
contains the maximum velocity region data and de- 
^ celeration data for the optical head (3). The decel- 
^ eration data is obtained by subtracting the steady- 
state deviation from the velocity trajectory. The 




steady-state velocity deviation is obtained from the 
response characteristic of the optical-head velocity 
control system. When the optical head (3) is moved, 
the reference velocity data corresponding to the 
number of the remaining tracks between the current 
position of the optical head (3) and the destination 
target position is read. On the basis of this read-out 
reference velocity data, a linear motor (31) for driv- 
ing the optical head (3) is controlled. 
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This invention relates to an information pro- 
cessing apparatus for reproducing the information 
recorded on a recording medium such as an op- 
tical disk with recording tracks, and more particu- 
larly to an information processing apparatus ca- 
pable of an improved seek operation. 

Optical-disk apparatuses have been put to 
practical use which record and reproduce informa- 
tion on and from an optical disk with recording 
tracks by means of laser light emitted from a 
semiconductor laser provided on an optical head. 

In such optical-disk apparatuses, the optical 
head is moved radially across the optical disk, or 
so as to cross tracks, by means of a linear motor. 
The movement of the optical head by the linear 
motor causes a spot of laser light to move to a 
target track. In some optical-disk apparatuses, 
when the optical head has approached the target 
track, the moving velocity (hereinafter, referred to 
as the velocity) of the optical head is controlled 
according to the decelerating reference speed data, 
as disclosed in Jpn. Pat. Appln. KOKAI Publication 
No. 1-271921. 

In the case of the above-mentioned type of 
apparatus, a velocity control system for controlling 
the velocity of an optical head is designed to 
decrease the velocity of the optical head as the 
light spot approaches the target track. The velocity 
trajectory (or the target velocity which is designed 
for the optical head to move along) itself designed 
to include the decelerating velocity data is referred 
to for the reference velocity during a seek opera- 
tion. In this case, at the time when the light spot 
has reached the target track, the velocity of the 
light spot must be sufficiently slow so that a track- 
ing operation (i.e., the operation of centralizing the 
light spot on the track) can be effected reliably. 

However, since in such an optical disk appara- 
tus, the control band of the velocity control system 
(or the response characteristic) has a finite value, 
there arises the velocity deviation of the actual 
velocity of the optical head from the reference 
speed (equal to the velocity trajectory) during de- 
celeration. Specifically, because the optical head's 
actual velocity is greater than the reference ve- 
locity, the optical head's velocity has not become 
sufficiently low when the head has reached the 
target track. As a result, in the prior art, the head 
has sometimes failed to switch over to a tracking 
operation. Consequently, it has been difficult to 
shorten the moving (seek) time of the optical head. 
To reduce the velocity deviation described above, 
for example, disturbance tolerance servo systems 
for optical disk drives have the structure of a two- 
degrees-of-freedom control system where a feed- 
forward section and a phase-delay compensation 
section are added to a conventional gain com- 
pensation section, as disclosed in '*A Collection of 
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Papers Read in the Lecture Given in the Informa- 
tion, Intelligence, and Precision Equipment Division 
of the Mechanics Society of Japan [No. 920-67] 
IIP','* Tokyo. Oct. 20-21. 1992. Since many 

5 branches and junctions of signal paths are required 
in the velocity control system, this approach, how- 
ever, has the disadvantages of making the control 
system complex and consequently increasing the 
cost of putting the product to practical use. 

10 The object of the present invention is to pro- 

vide an information processing apparatus capable 
of reliably performing a tracking operation after 
seek operation and to short the seek time. 

The foregoing object is accomplished by pro- 

75 viding an information processing apparatus com- 
prising: means for acquiring the information re- 
corded along tracks; first sensing means for sens- 
ing the distance from the current position of the 
acquiring means to the target track; means for 

20 storing the reference velocity data of the acquiring 
means corresponding to the distance sensed by 
the first sensing means, the reference velocity data 
containing deceleration data for the acquiring 
means to be decelerated as approaching the target 

25 track, and the deceleration data being a velocity 
obtained by subtracting a steady-state velocity de- 
viation from the velocity trajectory of the acquiring 
means; means for moving the acquiring means 
toward the target track so as to cross the tracks, 

30 according to the reference velocity data stored the 
storing means; second sensing means for sensing 
the current velocity of the acquiring means moved 
by the moving means; and means for comparing 
the current velocity sensed at the second sensing 

35 means with the velocity indicated by the reference 
velocity data supplied to the moving means and, 
when there is a difference between the two, con- 
trolling the moving means so that the current ve- 
locity may coincide with the velocity indicated by 

40 the reference velocity data, thereby causing the 
acquiring means to be decelerated at a velocity 
equal to the velocity trajectory. 

With this invention, the reference velocity data 
of the optical head corresponding to the number of 

45 the remaining tracks to the target track is stored, 
and on the basis of the reference velocity data, the 
velocity of the optical head is controlled. The refer- 
ence velocity data contains the maximum velocity 
region data and deceleration data about the optical 

50 head. The deceleration data is obtained by subtrac- 
ting the steady-state velocity deviation from the 
velocity trajectory. The steady-state velocity de- 
viation is obtained from the characteristic of the 
optical-head velocity control system. When the op- 

55 tical head is moved, the reference velocity data 
corresponding to the number of the remaining 
tracks between the current position of the optical 
head and the target position is read. On the basis 

3 
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of this read-out reference velocity data, a linear 
motor for driving the optical head is controlled. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

FIG. 1 is a block diagram of an optical disk 
apparatus associated with an information pro- 
cessing apparatus of the present invention; 
FIG. 2 is a diagram for explaining the optical 
sensor, head amplifier section, and adder sec- 
tion of FIG. 1; 

FIG. 3 is a block diagram of the track counter of 
FIG. 1; 

FIG. 4 is a diagram of a velocity trajectory with 
time on the horizontal axis; 
FIG. 5 is a diagram of an example of the ve- 
locity trajectory with the number of the remain- 
ing tracks on the horizontal axis; 
FIG. 6 is a table of velocity trajectories: 
FIG. 7 is a diagram for explaining the velocity 
trajectory and the reference velocity; 
FIG. 8 shows the velocity trajectory and the 
actual velocity of the optical head with time on 
the horizontal axis; 

FIG. 9 shows the number of mistracks with 
respect to the correction coefficient; 
FIG. 10 is a flowchart for explaining a seek 
operation in a first embodiment of the present 
invention; and 

FIG. 11 is a flowchart for explaining a seek 
operation in a second embodiment of the 
present invention. 

Hereinafter, a first embodiment of the present 
invention will be explained with reference to the 
accompanying drawings. 

FIG. 1 shows an optical disk apparatus 100 
associated with an information processing appara- 
tus of the present invention and a host apparatus 
110 connected to this processing apparatus. The 
host apparatus 110 contains an optical disk control- 
ler 33, a CPU 111, a main memory 112, an I/O 
section 113, a display 114. and a keyboard 115. 

At the surface of an optical disk 1, recording 
tracks (grooves) are formed spirally or concen- 
trically. The optical disk 1 is rotated at, e.g., a 
constant linear velocity by a motor 2, which is 
controlled by a motor control circuit 18. The re- 
cording and reproducing of information on and 
from the optical disk 1 is effected by an optical 
head 3 provided under the optical disk 1. While in 
this embodiment, an optical disk allowing the re- 
cording of information by the formation of pits in 
the recording layer Is used, an optica! disk with a 
recording layer presenting a phase change or a 
multilayer recording film or a magneto-optical disk 
may be used. To use these optical disks, the 
construction including the optica! head must be 
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modified accordingly. 

In the optical head 3, an object lens 6 is held 
by a wire or leaf spring (not shown). The object 
lens 6 is moved in the focusing direction (along the 

5 optical axis of the lens) by a driving coil 5 and in 
the tracking direction (in the direction perpendicular 
to the optical axis of the lens) by a driving coil 4. 
The laser light generated by a semiconductor laser 
oscillator 9 driven by a- laser control circuit 14 

10 passes through a collimator lens 11a, a half prism 
lib, and the object lens 6, and is focused as a 
small spot onto the optical disk 1. The reflected 
light from the optical disk 1 passes through the 
object lens 6, the half prism lib, a condenser lens 

75 10a, and a cylindrical lens 10b, and is directed to 
an optical sensor element 8. The optica! sensor 
element 8 is composed of four quadrant optical 
sensor cells 8a, 8b, 8c, and 8d. 

FIG. 2 shows the arrangement of the optical 

20 sensor element 8, a head amplifier section 12. and 
an adder section 30 in more detail. Amplifiers 12a 
to 12d constitute the head amplifier section 12, and 
adders 30a, 30b, 30c, and 30d form the adder 
section 30. 

25 The output signal of the optical sensor cell 8a 

of the optical sensor element 8 is supplied via the 
amplifier 12a to one input of each of the adders 
30a and 30c. The output signal of the optical sen- 
sor cell 8c is supplied via the amplifier 12b to one 

30 input of each of the adders 30b and 30d. The 
output signal of the optical sensor cell 8b is sup- 
plied via the amplifier 12d to the other input of 
each of the adders 30a and 30d. The output signal 
of the optical sensor cell 8d is supplied via the 

35 amplifier 12c to the other input of each of the 
adders 30b and 30c. The output signals of the 
optical sensor cells 8a, 8b, 8c, and 8d of the 
optical sensor element 8 are supplied via the am- 
plifiers 12a, 12b, 12c. and 1 2d to a high-speed 

40 adder 41 . 

The output signal of the adder 30a is supplied 
to the inverting input terminal of a differential am- 
plifier 0P1 constituting a track error signal circuit 
42. The output signal of the adder 30b is supplied 

45 to the noninverting input terminal of the differential 
amplifier 0P1. With these signals applied, the dif- 
ferentia! amplifier OP1 supplies a track error signal 
(or a track difference signal) indicating the dif- 
ference between the outputs of adders 30a and 

50 30b to a tracking control circuit 16 and a track 
counter circuit 35 in FIG. 1 . 

The output signals of the adders 30a and 30b 
are supplied to a track sum signal circuit 43 made 
up of an adder. The track sum signal circuit 43 

55 supplies a track sum signal indicating the sum of 
the output signals of the adders 30a and 30b to a 
focusing control circuit 15, the tracking control cir- 
cuit 16, and the track counter circuit 35. The track 

4 
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sum signal supplied from the track sum signal 
circuit 43 reflects the differences in the reflectivity 
on the surface of the optical disk 1 and the diffrac- 
tion when light crosses the track grooves. 

In FIG. 1, the tracking control circuit 16 gen- 
erates a tracking signal according to the track error 
signal supplied from the differential amplifier OP1 
and the track sum signal supplied from the track 
sum signal circuit 43. The tracking signal is sup- 
plied to the driving coil 4 of the tracking direction. 
The track error signal used in the tracking control 
circuit 16 is also supplied to a linear motor control 
circuit 17. 

The track counter circuit 35, using the track 
error signal from the track error signal circuit 42 
and the track sum signal from the track sum signal 
circuit 43, senses not only the light spot position 
(track number) on the optical disk 1, but also the 
velocity of the light spot along the radius of the 
optical disk. The track number and the velocity 
sensed at the track counter circuit 35 are supplied 
to a CPU 23 and the linear motor control circuit 17, 
respectively. The pulses supplied from a pulse 
correction circuit 53, explained later, in the track 
counter circuit 35 are transferred as track passing 
pulses to the CPU 23. The linear motor control 
circuit 17 controls the current flowing through a 
driving coil 13 of a linear motor 31 explained later 
on the basis of the track error signal from the 
tracking control circuit 16, the reference velocity 
supplied via a D/A converter 22 from the CPU 23. 
and the current velocity supplied from the track 
counter circuit 35. 

The output signal of the adder 30c of FIG. 2 is 
supplied to the inverting input terminal of a dif- 
ferential amplifier 0P2. The output signal of the 
adder 30d is supplied to the noninverting input 
terminal of the differential amplifier 0P2. With 
these signals supplied, the differential amplifier 
0P2 supplies a signal indicating the difference 
between the outputs of the adders 30c and 30d to 
the focusing control circuit 15. The output signal of 
the focusing control circuit 15 is supplied to the 
focusing driving coil 5, which is controlled so that 
the laser light may be always properly focused on 
the optical disk 1. • 

After the focusing and the tracking have been 
effected as described above, the sum signal of the 
outputs of the individual optical sensor cells 8a to 
8d of the optical sensor element 8, i.e., the output 
of the high-speed adder 41 reflects the changes of 
the reflected light from pits and grooves formed on 
the tracks. This signal is supplied to a signal pro- 
cessing circuit 19, which reproduces the recorded 
information and address information (track number, 
sector number, etc.). The reproduced signal from 
the signal processing circuit 19 is supplied via an 
interface 32 to an optical disk controller 33 of the 



host apparatus. In the preceding stage to the laser 
control circuit 14, a recording signal generator cir- 
cuit 34 for modulating the recording signal is pro- 
vided. 

5 In the optical disk apparatus, there is provided 

a D/A converter 22 for exchanging information be- 
tween the focusing control circuit 15, tracking con- 
trol circuit 16, linear motor control circuit 17, and 
CPU 23. The laser control circuit 14. focusing con- 

10 trol circuit 15, tracking control circuit 16, linear 
motor control circuit 17, motor control circuit 18, 
signal processing circuit 19, recording signal gen- 
erator circuit 34, and track counter circuit 35 are 
controlled by the CPU 23 via a bus line 20. The 

75 CUP 23 carries out a specific operation according 
to the program stored in a memory 24. 

FIG. 3 is a block diagram of the track counter 
circuit 35 of FIG. 1. As shown in the figure, the 
track counter circuit 35 comprises an AGC (auto- 

20 matic gain control) circuit 51, a track sense pulse 

signal extractor circuit 52. a pulse correction circuit v - 

53, a period/velocity converter circuit 54. a track 
sum waveform shaping circuit 56, a groove sense i< 
pulse circuit 57, a direction sensing circuit 58, and 

25 a counter 59. 

The AGC circuit 51, using a track sum signal, * 
keeps the amplitude of the track error signal sup- 
plied from the track error signal circuit 42 at a -^-.v 
constant level and eliminates noise signals caused 

30 by dust, dirt, flaws, etc. The output signal from the 

AGC circuit 51 is supplied to the track sense pulse - , 

signal extractor circuit 52. r:<^.- 

The track sense pulse signal extractor circuit 
52. using the gain-controlled track error, supplies a ■ 

35 pulse per groove in the track. The pulse correction 
circuit 53 removes noises from the track sense 
pulse signal, and supplies the noise-free signal to 
the period/velocity converter circuit 54, counter 59, 
and CPU 23. 

40 The period/velocity converter circuit 54 gen- 

erates the velocity of the optical head 3 by dividing 
the period of the pulse supplied from the pulse 
correction circuit 53 by time t (r/t). The velocity 
signal thus obtained is supplied to the linear motor 

45 control circuit 17. The track sum waveform shaping 
circuit 56 shapes the waveform of the track sum 
signal from the track sum signal circuit 43, and 
supplies the waveform-shaped track sum signal to 
the groove sense pulse circuit 57. 

50 The groove sense pulse circuit 57 senses a 

groove from the track sum signal supplied from the 
track sum waveform shaping circuit 56 and sup- 
plies a groove sense pulse. The groove sense 
pulse from the groove sense pulse circuit 57 is 

55 supplied to the direction sensing circuit 58. The 
direction sensing circuit 58, using the phase dif- 
ference between the track sense pulse and the 
groove sense pulse, judges the moving direction of 

5 
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the light spot on the optical disk 1 . 

The counting direction (counting up or down) of 
the counter 59 is switched by the direction signal 
fronn the direction sensing circuit 58. Being 
switched in this way, the counter 59 counts up or 5 
down according to the track sense pulses from the 
pulse correction circuit 53, Before a track seek 
operation, the number of tracks to be crossed is 
set for the counter 59. As a result, the contents of 
the counter 59 always indicate the number of the ro 
track on which the light spot is located on the 
optical disk (refer to Jpn. Pat. Appln. KOKAI Pub- 
lication No. 5-36095). 

The memory 24 is provided with a velocity 
trajectory table 24a in which the velocity trajectory rs 
corresponding to the moving distance, i.e., the 
number of the remaining tracks to the target posi- 
tion is recorded, a number-of-remaining-tracks 
count section 24b in which the number of the 
remaining tracks from the current track to the track 20 
of the target position is recorded, a reference ve- 
locity computing table 24c in which value C for 
obtaining a reference velocity lower than the ve- 
locity trajectory by the specified value C during the 
deceleration is stored, and a reference velocity 25 
table 24d in which a previously computed refer- 
ence velocity is stored. 

The velocity trajectory contains a maximum- 
speed region of the optical head 3 and a decelera- 
tion region for decelerating to an enough velocity to 30 
perform a tracking operation near the track of the 
target position. The time-speed characteristic 
shown in FIG. 4 can be graphed with the number of 
tracks on the horizontal axis as shown in FIG. 5. In 
the figures, the dotted lines represent examples of 35 
the accelerating courses when the optical head 3 is 
driven using the velocity trajectory. In the velocity 
trajectory table 24a, the velocity trajectories cor- 
responding to the number of the remaining tracks 
as shown in FIGS. 5 and 6 are stored. 40 

FIG. 7 shows reference velocity A of the 
present invention used in actual control with re- 
spect to velocity trajectory B. The CPU 23 reads 
value C from the reference velocity computing ta- 
ble 24c and obtains reference velocity A lower than 45 
the velocity trajectory B by the specified value C. 

When being supplied with the destination tar- 
get track number of the optical head 3 from an 
optical disk controller 33 of the host apparatus 110, 
the CPU 23 computes the number of tracks to be 50 
crossed, which is the difference between the num- 
ber of the track of the target position and the 
current track number indicated by the counter 59 of 
the track counter circuit 35. The number of tracks 
to be crossed is stored as the initial value of the 55 
number of the remaining tracks in the number-of- 
remaining-tracks count section 24b. The CPU 23 
counts down the contents of the number-of-remain- 



ing-tracks count section 24b each time a track 
passing pulse is supplied from the track counter 
circuit 35. The CPU 23 also reads the velocity 
trajectory corresponding to the number of the re- 
maining tracks in the number-of-remaining-tracks 
count section 24b from the velocity trajectory table 
24a, and calculates a reference velocity lower than 
the velocity trajectory by the specified value C, 
using the reference velocity computing table 24c. 
The CPU 23 supplies the computed reference ve- 
locity to the linear motor control circuit 17 via the 
D/A converter 22. 

Now, the specified value C will be described. 

The velocity during deceleration can be consid- 
ered to be a response of the velocity control sys- 
tem to a ramp input, provided the deceleration is 
constant. If the transfer function of the velocity 
control system is G(s), a steady-state deviation of 
E for a unit ramp input can be expressed as: 

^ = ^iS l/sG(s) 

When the velocity control system of FIG. 1 is 
assumed to be of the I type, the transfer function 
can be expressed as: 

G (s) = 27rfc/S 

where fc is the control band of the velocity 
control system. 

Therefore, if a decelerating velocity is d, the 
steady-state velocity deviation Ed is given by 

Ed = d/(27rfc) 

Namely, it can be seen that when deceleration 
is effected at a deceleration of d, the velocity of the 
optical head 3 is greater by Ed than the velocity 
trajectory stored in the velocity trajectory table 24a. 

Therefore, in this embodiment, the value k x 
Ed obtained by multiplying the steady-state de- 
viation Ed by correction efficient k is defined as the 
specified value C and velocity control is performed 
using a value less than the velocity trajectory by k 
X Ed as a reference velocity during deceleration. 
This enables the actual velocity of the optical head 
to be controlled to a value close to the velocity 
trajectory. 

Reference velocity = Velocity trajectory - k x Ed 

FIG. 8 shows the actual velocity D when the 
optical head 3 is controlled using reference velocity 
A less than the designed velocity trajectory B by 
the specified value C. The actual velocity D over- 
laps with the designed target velocity B. At the 
time E when a tracking operation is effected, the 
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actual velocity of the optical head 3 is already 
sufficiently low. Since the actual velocity deviation 
approaches the steady-state deviation Ed gradually 
as when the deceleration just started, It is desirable 
that in a short seek operation, the specified value C 
should be smaller than the steady-state deviation 
Ed. 

During a seek operation, the tinne required for 
the light spot to move from a track to the next track 
varies significantly. Because the current velocity is 
obtained by dividing the track sense pulse period 
by the time, the change of the velocity leads to the 
change of the sensing time of the velocity. There- 
fore, the response frequency of the velocity control 
system also changes accordingly. The aforemen- 
tioned correction coefficient k is for compensating 
for this. FIG. 9 shows the number of mistracks for 
correction coefficient k. The number of mistracks is 
the average value of the difference between the 
track number of the track reached by the light spot 
and the target track number at each seeking when 
random seeking is effected 1024 times. It can be 
seen from FIG. 9 that when correction coefficient k 
is smaller than 0.75, the number of mistracks in- 
creases rapidly. Therefore, it is desirable for prac- 
tical use that correction coefficient k should be in 
the range from 1 to 0.75. 

The specified value C for computing a refer- 
ence velocity does not necessarily have to be a 
constant value as described above, it may be var- 
ied as a function of the velocity, the moving dis- 
tance, the destination position, and the type of disk. 

With this configuration, a seek operation of the 
optical head 3 will be described, referring to the 
flowchart of FIG. 10. Here, it is assumed that the 
optical head 3 is driven at a velocity shown in FIG, 
7. 

First, the optical disk controller 33 of the host 
apparatus 110 supplies the destination target track 
number of the optical head 3 to the CPU 23 via the 
interface 32 and the bus 20. The CPU 23 receives 
the track number indicating the current position of 
the optical head from the counter 59 of the track 
counter circuit 35. The CPU 23 calculates the dif- 
ference between the target track number and the 
current track number. This difference is stored as 
the initial value of the number of the remaining 
tracks in the number-of-remaining-tracks memory 
24b. The CPU 23 judges the moving direction of 
the optical head 3 on the basis of the target track 
number and the current track number, and supplies 
this direction to the linear motor control circuit 17 
and the track counter circuit 35. 

The CPU 23 reads the velocity trajectory cor- 
responding to the number of the remaining tracks 
from the velocity trajectory table 24a, computes a 
reference velocity lower than the velocity trajectory 
by the specified value C, using the reference ve- 
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locity computing table 24c, and supplies the com- 
puted reference velocity to the linear motor control 
circuit 17 via the D/A converter 22. However, when 
the number of the remaining tracks is great and the 
5 optical head is outside the deceleration region to 
which the reference velocity is applied, the maxi- 
mum velocity is supplied to the linear motor control 
circuit 17. 

The linear motor control circuit 17 computes 

10 the difference between the velocity trajectory from 
the D/A converter 22 and the current velocity Vc, 
and drives the linear motor 31 at a current cor- 
responding to the difference. The CPU 23 de- 
crements the number-of-remaining-tracks table 24b 

/5 each time the light spot crosses a track. 

When the number of the remaining tracks be- 
comes 1 or less, the CPU 23 causes the focusing 
control circuit 15 and the tracking control circuit 16 
to operate for a focusing and a tracking operation. 

20 Information is recorded or reproduced onto or from 
the track accessed in this way. 

A second embodiment of the present invention 
will be explained. While in the first embodiment, a 
reference velocity is computed during a seek op- 

25 eration, using the contents C of the reference ve- 
locity computing table 24c, a reference velocity can 
be computed in advance and stored in a table 24d, 
and a seek operation can be controlled by directly 
referring to the stored reference velocity. In the 

30 table 24d, reference velocity Vr (including the 
maximum velocity and portion A) indicated by a 
longer dash line is stored. A flowchart for explain- 
ing the operation of the second embodiment is 
shown in FIG. 11. 

35 As described above, after having received the 

destination target track number of the optical head 
3 from the optical disk controller 33, the CPU 23 
stores the difference between the current track 
number and the target track number as the Initial 

40 value of the number of the remaining tracks T in 
the number-of-remaining-tracks memory 24b. 

The CPU 23 supplies the moving direction of 
the optical head 3 to the linear motor control circuit 
17 and the track counter circuit 35. The CPU 23 

45 reads a reference velocity Vr corresponding to the 
number of the remaining tracks T from the table 
24d, and supplied the reference velocity Vr to the 
D/A converter 22. The D/A converter 22 supplies an 
analog voltage corresponding to the reference ve- 

50 locity Vr to the linear motor control circuit 17. The 
linear motor control circuit 17 compares the vol- 
tages representing the current velocity Vc and the 
reference velocity Vr, and supplies a current cor- 
responding to Vr - Vc. As a result, the optical head 

55 3 is accelerated. 

Each time the light spot crosses a track on the 
optical disk 1, the track counter circuit 35 transfers 
a track passing pulse to the CPU 23, which then 
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decrements the number-of-remaining-tracks table 
24b accordingly. The CPU 23 judges whether the 
current number of the remaining tracks T is 1 or 
less. If not T ^ 1 (i.e., NO), the CPU 23 reads the 
reference velocity Vr corresponding to the number 
of the remaining tracks T and supplies Vr to the 
D/A converter 22. 

After the current velocity Vc has reached the 
reference velocity Vr, Vr - Vc is negative and 
consequently the linear motor 31 is driven in the 
opposite direction to that during acceleration. This 
decelerates the optical head. When the number of 
the remaining tracks becomes 1 or less, a focusing 
and a tracking operation are performed. 

Claims 



7 416 A1 




2. An information processing apparatus according 
to claim 1, characterized In that said storing 
means (24d) includes: 

first storage means (24a) for storing the 
5 velocity trajectory data of said acquiring means 

(3) corresponding to the distance sensed by 
said first sensing means (35, 23); 

computing means (23, 24) for subtracting a 
predetermined value which is less than said 
70 steady-state velocity deviation from said ve- 

locity trajectory data stored in said first storage 
means (24a) and generating said deceleration 
data; and 

second storage means (24d) for storing 
75 said deceleration data generated at said com- 

puting means (23. 24). 



1. An information processing apparatus (100) ac- 
cessing a target track on an information re- 
cording medium (1) on which tracks are 20 
formed with information recorded along said 
tracks, characterized by comprising: 

means (3) for acquiring said information 
recorded along said tracks and providing said 
information; 25 

first sensing means (35, 23) for sensing a 
distance from the current position of said ac- 
quiring means to said target track; 

means (24d) for storing a reference ve- 
locity data of said acquiring means (3) cor- 30 
responding to the distance sensed by said first 
sensing means (35, 23), said reference velocity 
data containing deceleration data for said ac- 
quiring means (3) to be decelerated as ap- 
proaching said target track, and said decelera- 35 
tion data being a velocity obtained by subtrac- 
ting a predetermined value which is less than a 
steady-state velocity deviation from a velocity 
trajectory of said acquiring means (3); 

means (31) for moving said acquiring 4o 
means (3) toward said target track so as to 
cross said tracks, according to said reference 
velocity data stored in said storing means 
{24d); 

second sensing means (35, 23) for sensing 45 
the current velocity of said acquiring means 
moved by said moving means; and 

means (23, 24) for comparing said current 
velocity sensed at said second sensing means 
(35, 23) with the velocity indicated by said so 
reference velocity data supplied to said moving 
means (31) and, when there is a difference 
between the two, controlling said moving 
means (31) so that said current velocity may 
coincide with the velocity indicated by said 55 
velocity data, thereby causing said acquiring 
means to be decelerated at a velocity equal to 
said velocity trajectory. 



3. An information processing apparatus according 
to claim 2, characterized in that said first stor- 
age means (23) further includes means (23, 
24) for obtaining said steady-state deviation 
from a response characteristic of a velocity 
control system of said acquiring means (3) 
containing said moving means (31), said first 
and second sensing means (35, 23), and said 
comparing means (23, 24). 

4. An information processing apparatus according 
to claim 1, characterized by further comprising 
crossing sensing means (19, 23) for, when said 
acquiring means (3) is moved by said moving 
means (31), sensing that said acquiring means 
(3) has crossed said track, by processing said 
information from said acquiring means (3), and 
providing a signal representing the crossing 
sensed, wherein said first sensing means (35, 
23) contains means for judging the current 
position of said acquiring means (3) on the 
basis of the signal from said crossing sensing 
means (19, 23), and said second sensing 
means (35, 23) contains means for judging the 
current velocity of said acquiring means (3) on 
the basis of the period of a signal from said 
crossing sensing means (19, 23). 

5. An information processing according to claim 
1, characterized in that said information pro- 
cessing apparatus (100) is an optical-disk ap- 
paratus and said recording medium (1) is an 
optical disk, wherein said acquiring means (3) 
includes means (9. 14) for projecting a light 
beam onto said optical disk and means (19) for 
receiving said light beam reflected from said 
optical disk to provide said information. 

6. An information processing apparatus according 
to claim 5, characterized in that: said acquiring 
means Is an optical head; said first sensing 
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means (35, 23) includes means for sensing the 
number of tracks between the current position 
of said optical head and said target track; said 
storing means (24d) contains means for storing 
the reference velocity data of said optical head 5 
corresponding to said number of tracks sensed 
by said first sensing means (35, 23); and said 
moving means (31) includes means (23, 24) for 
reading said reference velocity data corre- 
sponding to the number of tracks sensed by io 
said first sensing means from said storing 
means each time said number of tracks 
changes as a result of the movement of said 
optical head, and means (17) for driving said 
optical head toward said target track so as to i5 
cross said tracks, according to said reference 
velocity data read by said reading means (23, 
24). 
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